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/Bulk CH;l dynamics:

Simplified model based on
symmetry alone:
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/Solution of Hamiltonian from

Jump diffusion
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Methyl Iodide

Bulk dynamics
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H=-B +%(l—cos39)

Tunneling rate proportional to overlap of
wave functions through the barrier
Overlap increases with librational level.

Why methyl iodide?
Many scattering events

in a short amount of
time

o

/Objective:
Through tunneling

~

experiment, predict:
Potential barrier
height

Radius of methyl

group
Librational transition

Verification by /

FANS
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Methodology

Using the HFBS instrument

Back reflection from doppler
monochromator at particular

Energy window:
-11 to +11 meV .

wavelength to sample

\ 4

Energy: 2.08 meV

Energy transfer to sample
from back-scattered neutrons

\ 4
Neutrons from sample in a
particular direction back
reflect to detector (20)

v

[ Known: 20 and energy transfer }

Calculated: Momentum transfer Q

\ 4

Evaluate Llbrational
transition and verify with
FANS

http://www.ncnr.nist.gov/instruments/hfbs/HFBSlayoutWeb.gif
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Issues to deal with A
Thickness of sample

* Multiple scattering

+ Sample geometry

» Energy-dependent background )

Beam shutter

._I'.

Monschromator drive system

iDoppler)

Manachromator

Analyzer array

Debye-5chermrer rings
Vacuum cha mb/—\ |
"'.__-. y //_\ :l

montor (TBM]

e,

I \\ i
P5T chopper _ \ f
Transmitted beam |

Incident beam
imonitar (1EM)

Prirmiary
baam stop



Choosing temperatures

60 K
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The big picture

S(Q.E) = Ao (Q)S(E)+ +8(E+E, )]

Elastic Inelastic
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T {arbitrary units)

Calculations
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Shift to classical
regime
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More observations
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Obtained activation energy = 18 meV
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